the Kinder Cup in 1939. In the spring of 1940, when just seventeen, he enrolled in the Local Defence Volunteers (LDV), the forerunner of the Home Guard who would be involved in defence in the event of an invasion.
C  P, 1940-47 He chose an unusual combination of subjects for Part I of the National Science Tripos: physics, chemistry and zoology as full subjects-medicine had been a possible choice of career-and mathematics as a half-subject. Charles's intention was to study physics in Part II, but he ended up doing chemistry and not surprisingly specializing later as a physical chemist. A close friend was Norman Sheppard (F.R. S. 1967) , who, like Charles, had more interest in physical chemistry than preparative chemistry; both were awarded first class honours in 1943. His supervisor was C.H. Bamford (F.R.S. 1964) , who suggested that because he wanted to perform research in physical chemistry he should approach Professor Eric (later Sir Eric) Rideal, F.R.S., who was in the Department of Colloid Science-a quite separate entity from the Department of Chemistry, whose head was Professor R.G.W. Norrish, F.R.S. In the summer of 1943, Kemball was given the subject of adhesion for his research, funded by a grant that Rideal had obtained from the Ministry of Aircraft Production. Apparently there was a problem with the adhesive used to glue the wooden joints in aircraft when in hot climates and that some fundamental studies were urgently required.
Rideal was an outstanding and creative scientist with an international reputation in the field of adsorption and heterogeneous catalysis. He suggested that, at least to start with, Charles should study the interaction of molecules with mercury surfaces. This led to some elegant work on the interfacial tension of the mercury/hexane interface and how various alcohols or acids present in the hexane influenced the value of the interfacial tension. Initially Charles found it difficult to obtain reproducible results and became aware that, if progress was to be made, he would have to do away with Apiezon grease because the mercury surface was becoming slowly contaminated with the vapour from the grease even though its vapour pressure was reported to be 'extremely low'. He replaced the stopcocks with mercury cut-offs and a number of elegant papers appeared in Proceedings of the Royal Society describing the thermodynamics of the adsorption of vapours on mercury surfaces. It is interesting, and perhaps somewhat perplexing that Charles, at Queen's University Belfast, some fifteen years later, had reverted to using greased stopcocks for his catalytic studies. Professor David Tabor, F.R.S., wrote to me recently recalling a seminar that Charles gave in Cambridge on his studies of mercury surfaces, describing it as a 'tour de force'. It made a deep impression on Tabor, both in the quality of the science and as a model of good presentation. This turned out to be a characteristic feature of Charles's scientific presentation throughout his career-he was not one to put up with sloppy thinking or lack of clarity. After obtaining his PhD he was awarded a research fellowship at Trinity College in the autumn of 1946. However, Charles had applied in the spring of that year for a Commonwealth Fund Fellowship to pursue research in Princeton University, New Jersey, USA, with Professor H.S. (later Sir Hugh) Taylor, F.R.S., a most distinguished scientist in the field of heterogeneous catalysis and with whom Rideal had been a close collaborator.
It was at Princeton that Charles first experienced the challenges and excitement of studying reactions at metal surfaces, which provided the platform on which his future research was based. Princeton was very much at the forefront in the field of catalysis, with Taylor attracting scientists from all parts of the world. It was where Charles first made use of the mass spectrometer for following catalytic reactions, an experimental approach that was to become central to his research work over the next thirty years. The reaction studied was the decomposition and hydrogenolysis of ethane over a supported nickel catalyst. It was this work that led to the concept of virtual pressure, later shown to be significant for the interpretation of reaction orders in kinetic studies. The 'Princeton experience' was the key to the distinguished that career Charles was to have in the field of heterogeneous catalysis; Hugh Taylor, then Dean of the Graduate School, had a significant influence in this.
R  C, 1947-54 Charles returned in the autumn of 1947 to the Department of Colloid Science at Cambridge to take up the Research Fellowship that Trinity College had awarded him before he had gone to Princeton. His aim was to build a system incorporating a mass spectrometer for studying catalytic reactions and at the same time to continue to investigate the surfaces of mercury, but now through measuring surface potentials. At about this time he published a paper on the thermodynamics of adsorbed layers with Rideal and E.A. Guggenheim, F.R.S., as co-authors. Charles was very proud of this paper.
In the latter part of 1948, when he was only twenty-five, Charles was appointed Junior Bursar at Trinity, a rather lucrative post with a salary of £900 per annum. There were pressures on space in the Colloid Science Laboratory and in the summer of 1949 Charles moved, with his mass spectrometer, to the Department of Physical Chemistry. His first research student, G.D.L. Schreiner, was allowed to stay in the Colloid Science Department. Having reassembled his mass spectrometer system, Charles embarked on what turned out to be the major theme of his research over the next forty years: the exchange reactions of hydrocarbons with deuterium by using evaporated metal films as catalysts. This was a development of his work with H.S. Taylor at Princeton, taking advantage of the large surface areas characteristic of evaporated metal films that were first studied by Otto Beeck at the Shell Laboratories in Emeryville, California, USA. The initial patterns of the exchanged products from this and other systems provided vital clues about the likely nature of the adsorbed intermediates and the reactions that they participated in at the catalyst surface before desorbing into the gas phase as exchanged products. The Physical Chemistry Department was thriving during this period with research groups associated with George Charles rapidly gained a reputation in the field of heterogeneous catalysis. He also kept an interest in physical adsorption, with his student, Schreiner, determining heats and entropies of adsorption at surfaces of metal oxides. Although Kemball's publications in the area of physical adsorption were few, they had a very significant impact, resulting in the emergence of new concepts, such as supermobility. It was this work that first drew my attention in 1953 to the name of 'Kemball', but I became more aware of his research from a lecture by H.S. Taylor that I attended at a meeting of the Chemical Society, held in Burlington House in April 1954, at which Taylor described Charles's deuterium exchange work and the difficulties associated with characterizing the nature of solid surfaces.
In 1951 Charles had to make a difficult decision: whether to continue as the Junior Bursar at Trinity, which had associated with it the Fellowship, or to consider an appointment to a demonstratorship in Physical Chemistry, which would have entailed an appreciable loss of income. After much deliberation, Charles eventually-and after the closing date-decided to apply for the demonstratorship and was successful, taking up the post in April 1951. Almost simultaneously he was also appointed to a teaching post, as an Assistant Lecturer, in Trinity College.
John Anderson joined Charles's research group from Australia with a Shell Commonwealth Postgraduate Studentship, with the aim of studying exchange reactions of hydrocarbons at metal surfaces. There is no doubt that it was during this period Q' U  B, 1954-66 There was a shortlist of two for the Chair of Physical Chemistry at the Queen's University of Belfast in the spring of 1954. The appointment was to replace A.R.J.P. Ubbelohde, F.R.S., who was moving to the Department of Chemical Engineering at Imperial College, London. Charles, at the age of just thirty-one, was appointed. Although unusually young for such a prestigious appointment, Charles had an immense presence even at this stage in his career, with an impressive research record in a burgeoning field and a reputation as a good administrator, through his Bursarship at Trinity College. He joined Professor Ralph Raphael (F.R.S. 1962), who held the Chair of Organic Chemistry as one of the two professors of chemistry in October 1954. Eric (later Lord) Ashby (F.R.S. 1963) suggested that they should share the running of the Chemistry Department, and no Head was appointed. Although they were of somewhat different temperaments the partnership worked well and the Department of Chemistry at Queen's developed a good reputation for research in physical and organic chemistry.
In December 1956 Charles married Kathleen (Kay) Purvis Lynd, the only child of William Sloane Lynd, a general practitioner, and Elisabeth Sproul (née Crockett). Both Kay's parents were of Ulster stock, although she was born in Cheshire. Charles and Kay had three children: Mary Lynd, Alan Charles and Heather Jane, all three born in Belfast. Mary and Alan studied chemistry at St Andrews and Cambridge universities, respectively, and Heather read medicine at St Andrews and Manchester. I first met Kay when I was invited to be interviewed for a lectureship in physical chemistry at Queen's in March 1959 and had lunch with the other candidates at the home of Charles and Kay. Sir Eric Ashby chaired the appointing committee.
The department had moved in 1958 into a spacious new building, designated later as the David Keir Building, which provided excellent teaching and research facilities. Ralph Raphael left at about this time to become a professor at the University of Glasgow; he was replaced by H.B. Henbest, a protegé of E.R.H. (later Sir Ewart) Jones, F.R.S. It was decided at this stage that a personal chair in analytical chemistry should be awarded to C.L. Wilson and that there should be, with three professors, a move to a system of rotating headship, each acting for a period of three years. Simultaneously, Dr Barbara Auret was appointed to the post of Department Administrator, which ensured continuity of administrative service when the leadership changed. This was not at first welcomed by the Faculty of Science, but Charles persisted and eventually obtained approval.
During his early days at Queen's, Charles established an international reputation with some excellent research students. Colin Stoddart went on to a senior appointment at the National Physical Laboratory, Teddington; Ronnie Moss to the Warren Spring Government Laboratory, Stevenage; and Bill Madden to become head of ICI Japan. Desmond Brennan, an assistant lecturer, also collaborated with Charles in developing gas-liquid chromatography, before moving to a lectureship at the University of Liverpool where he performed highquality research in the field of chemisorption on metals. One of the advantages of being an academic at Queen's was that any student who obtained first or upper second class honours became eligible for the award of a Northen Ireland Government postgraduate studentship. Research prospered in the Chemistry Department. When I arrived at Queen's in 1959 there were two assistant lecturers associated with Charles's research: Dr Andrew Galway, who was to remain there until he retired, and Dr John Clarke, who moved to a lectureship and subsequently held a chair at University College Dublin. The first postgraduate students that Charles and I supervised jointly were E. Crawford, who joined Gallaghers, the tobacco company, and Jalal M. Saleh, who later was a professor in the College of Education, Baghdad.
A feature of the Kemball Research Group was the Catalysis Club, which met on alternate Saturday mornings when one of the students gave an account of his (I do not recall a female student) research.
Charles's administrative qualities had become apparent very quickly at Queen's; in 1957 he was invited to be Dean of Science, a post he held for three years. Always looking for innovation, he introduced a system whereby all candidates wishing to enter the Faculty would be interviewed, enabling them to choose the four subjects that they would study in the first year of what was a four-year honours course. The Vice-Chancellor, Sir Eric Ashby, left in 1960 to become Master of Clare College, Cambridge, and was succeeded by Michael Grant, a classicist. Very soon the university agreed to appoint an 'assistant' to the Vice-Chancellor, and in 1962 Charles was appointed as the first university Vice-President. There is no doubt that Charles enjoyed being at the heart of the university when it was expanding from less than 3000 to about 5000. There was a large building programme and, although there were no serious financial problems during the early 1960s, prioritization of projects was needed, including a decision on the upper limit to the growth of the university: a figure of 7000 students was agreed. This was a very busy time for Charles as his reputation on the international scene continued to grow. I recall meeting him outside the Chemistry Department after being away during the summer of 1963 when he remarked 'I have just written to the Vice-Chancellor saying how much I had enjoyed his holiday'. This was somewhat typical of Charles's puckish sense of humour.
In the early 1960s Queen's became recognized as one of the prime international centres for research in heterogeneous catalysis. Postdoctoral fellows from the well-established groups of P.H. Emmett and R.L. Burwell in the USA were frequent visitors, together with more senior scientists such as Professor S. Siegel from the University of Arkansas and Professor R.B. Anderson from McMaster University, Ontario. There were also (and this in the early 1960s was most unusual) visitors from the USSR, including Professor Boreskov, the Director of the Catalysis Centre at Novosibirsk, and on one occasion a group of thirteen arrived, some of whom were not interested in catalysis! A visiting scientist who had a significant impact on catalytic thinking at Queen's was the late François Gault from Paris, but subsequently a professor at Caen. He and J.J. Rooney generated new ideas on the bonding and role of intermediates in heterogeneous catalysis, taking many of their leads from mechanistic ideas in homogeneous catalysis. It was also the period during which industrial companies took a keen interest in Kemball's research group, with Dowden of ICI (Billingham) being a regular visitor as well as C.L. Thomas of the Sun Oil Company in Marcus Hook, Pennsylvania, USA. Charles became a consultant with ICI in 1960 and with encouragement from Dr B.W. Bradford, the Research Director of ICI (Billingham), he initiated a new type of conference on adsorption and catalysis at which there would be invited participants from industry, research associations and academia, the structure of the meetings being somewhat analogous to the Gordon Conferences in the USA. The first meeting, 'Chemisorption and catalysis' was held at Queen's University, in April 1962, with Charles as chairman, Andrew Galway as treasurer and myself as the local secretary. It was my first experience of how a conference should be organized. We met monthly on Saturday mornings for some six months, with the secretary producing minutes (signed by Charles). Some eighty delegates attended; Sir Eric Rideal was the Chief Guest, together with some 'foreign guests' including Professor J.H. DeBoer of the Netherlands. This was the forerunner of what became known as the 'Rideal Conferences', which continue to flourish and occur once every three years. Attendance still remains by invitation with a blend of academics, industrialists and foreign guests.
In addition to his heavy commitments at Queen's, Kemball was also a member from 1960 of the Northern Ireland Advisory Board on research matters within the remit of the Ministry of Commerce. This was mainly concerned with research laboratories in which forensic work was a major activity. He also took keen interest in other educational matters, being a governor of the Royal Belfast Academical Institution and the Northern Ireland Senior Certificate Examination Board.
During the twelve years that Kemball was at Queen's he had developed a high reputation for both research and administration and it was no surprise when rumours became rife that he might be persuaded to move elsewhere. Chairs at Cambridge (replacing Norrish) and Leeds (replacing Dainton) and invitations to consider vice-chancellorship at various universities were mentioned. One had the impression that a vice-chancellorship would only be attractive to Charles if it was the right university; I understand that he turned down most of them at a very early stage.
However, in 1965 he was invited by Michael (later Lord) Swann, F.R.S., the Principal at Edinburgh, to consider the possibility of succeeding T.L. Cottrell, who was moving to become the first Principal of Stirling University. It was no surprise that Charles accepted what he clearly saw as a challenge: the Department of Chemistry at Edinburgh was at that time underfinanced and there was only one other professor, Sir Edmund Hirst, F.R.S., a distinguished carbohydrate chemist. Kemball took up the appointment in August 1966.
U  E, 1966-90 Kemball was not enamoured of the administrative structure that he found in the department at Edinburgh; he felt that the department was organized as two separate halves: physical and inorganic as one, and organic as the other. Charles would have found this to be anethama to the philosophy that he had developed at Queen's and set about trying to alter it. His first priority was to appoint a Departmental Superintendent, which was made at lecturer level, the successful candidate being a retired naval officer, Lt.-Com. Tony Evans. His second priority was to establish a third chair, and although chemical physics had been favoured by Cottrell it was decided that to achieve a proper balance in the department the chair should be in the area of inorganic chemistry. Dr E.A.V. Ebsworth, who was at Cambridge, was appointed in 1967. The concept of a rotating headship was introduced; when Hirst retired, Professor J.I.G. (later Sir John) Cadogan (F.R.S. 1976), who was at St Andrews, was appointed to the Forbes Chair of Organic Chemistry. Charles was appointed Head of Department for the three years 1968-71. He was followed by Ebsworth (1971-74) and Cadogan for four years , the extra year being due to Charles's then being the Dean of Faculty. He took over at the end of his Deanship for the period 1978-81.
The mid to late 1970s was not an easy time for universities; resources were scarce and there were restrictions on replacing staff who left or retired. Professor Cadogan left in 1979, to become Research Director of British Petroleum; however, he was replaced by Professor A.I. Scott, who was in Texas but a native of Scotland. He stayed for just a year or so.
An initiative that Charles was particularly proud of was the annual catalytic seminar held during a week in May at Firbush Point, a university field centre on Loch Tay. There was always one invited speaker from outside Edinburgh and, as one that was privileged to be asked, I can vouch for the unique atmosphere and surroundings for a meeting on catalysis. Cabins were shared and I was chosen to share one with Charles. It was also the occasion of his seventieth birthday, but this we celebrated more formally in Edinburgh at the end of the conference. The afternoons were usually kept free so that hill walking-Charles being a Monroe specialist (a Monroe is any mountain in Scotland over 3000 feet)-could be pursued. It is said that he had 100 Monroes to his credit and on many of these he was accompanied by John Gibson of the Royal Society of Chemistry. The 100th was celebrated with champagne.
During the period 1974-76, Kemball was President of the Royal Institute of Chemistry, 'amalgamation' with the Chemical Society had taken place in 1972, and negotiations were in progress that led eventually to 'unification' as the Royal Society of Chemistry. Charles had always had strong views on educational matters, particularly whether or not certain topics should be included in undergraduate courses. He once expressed the view that there was no room for 'catalysis' and that more time should be given to thermodynamics, kinetics and spectroscopy. In 1976 at a symposium held at the University of Glasgow, which was published as Special Publication no. 27 by the Chemical Society, Charles expressed his strongly held views on university education: there were too many universities, standards of entrants to universities had fallen, there were too many students pursuing PhDs, research training should be regarded as a privilege, and staffing structures should be looked at, with middle-aged university chemists being able to opt out of the research game without losing face. These are some of the sentiments he expressed in his lecture. He had also on occasions expressed to me his view that no one should be appointed to a chair who was under 40 and that no one over 60 should be trusted to be a head of department.
In 1982 Kemball took sabbatical leave, spending the next term in Cambridge, living at Trinity College and having an office in the Physical Chemistry Department, where Professor J.M. (later Sir John Meurig) Thomas, F.R.S., was head of department. Later in the year he spent a period as a visiting scientist in the CSIRO establishment at Melbourne, where his once research student, Professor J.R. Anderson, was in charge. It was during this period that Charles gave some thought to early retirement. R  C, Q'  E , 1954-96 Two eminent scientists, both Fellows of the Royal Society, Sir Eric Rideal and Sir Hugh Taylor, had a profound influence on Kemball's formative research years. It is also perhaps no coincidence that Rideal and Taylor were themselves collaborators in the field of catalysis and their highly respected book Catalysis in theory and practice still provides one of the best accounts of the early development of the subject. Although at Cambridge his PhD had dealt with the surface of mercury, it was his period at Princeton with Taylor that introduced him to 'real catalysis' and in particular the advantage of using mass spectroscopy and isotopic exchange studies to unravel the mechanisms of the interaction of hydrocarbons with metal surfaces. The systems that he studied at Princeton were the catalytic decomposition of ethane and the exchange of propane with deuterium over rhodium films. It was these studies that sparked off his interest in heterogeneous catalysis, resulting in his acquiring a Nier-type mass spectrometer on his return to Cambridge. In 1951 he published his first paper on catalysis from Cambridge, the reaction of methane and deuterium on evaporated nickel catalysis in Proceedings of the Royal Society. Sir Hugh Taylor spoke highly of this work when he gave his address 'Scientific problems of surface catalysis' to the Chemical Society at Burlington House in April 1953.
Charles approached the analysis of exchange reactions in a methodical and rigorous way. He considered the final equilibrium state, the rate constants of the exchange reactions and the idiosyncratic behaviour of the kinetics of the exchange processes. These he discussed fully in his paper in Advances in Catalysis and, for the simplest case, an ethane-deuterium mixture, two processes occur: (i) the surface concentrations of each of the four kinds of species build up, reach their equilibrium values and then remain constant, and (ii) the exchange reaction takes place and leads eventually to isotopic equilibrium between all species in the systems, including molecules in the gas phase as well as adsorbed species. Kemball classified the possible reactions as occurring either by simple or stepwise exchange reactions or by multiple exchange reactions. In the latter case more than one deuterium atom can be introduced into the hydrocarbon molecule on each interaction of the molecule with the catalyst surface. Mechanisms were imagined to involve molecules 'rolling over' and even simulating 'rock and roll'! Kemball studied relatively complicated hydrocarbon molecules but with carefully chosen structures so that the pattern of products from the initial stages of the reaction could be related to the groupings and positions of the hydrogen atoms in the hydrocarbon. Evidence was obtained for monoadsorbed, αα-diadsorbed, αβ-diadsorbed and αγ-diadsorbed intermediates. For such intermediates to be effective in exchange reactions, it was recognized that the intermediate must be formed reversibly and that the process of formation and the reverse step must take place rapidly. A good intermediate for an exchange reaction was considered not likely to be strongly adsorbed; furthermore, Kemball emphasized that the intermediate might be present at very small surface coverage. For ethane, adsorbed ethyl radicals and ethane were shown to be present, but further dissociation to generate vinyl radicals or acetylene also occurred. How these radicals or intermediates are involved in the mechanism of other catalytic reactions of hydrocarbons at metal surfaces formed a central part of Kemball's research and, for example, their participation in the hydrogenation of olefins was established. The influence of temperature on the nature of the adsorbed species and the type of catalysis observed was explored and general predictions made for the behaviour to be expected with different hydrocarbons and metals.
The approach used by Kemball and Anderson for the interpretation of the distribution of products obtained in multiple exchange products in the ethane and deuterium system depended on assuming a mechanism from which calculated distributions were compared with the experimental distribution data. The mechanism adopted involved the dissociative adsorption of ethane with the formation of ethyl radicals, which could either leave the surface with a deuterium atom to form C 2 H 5 D or lose one of the methyl hydrogens and form chemisorbed ethylene. It was assumed that every adsorbed ethylene would then revert to an adsorbed ethyl radical by the addition of a deuterium atom. The chance of the two events, the formation of C 2 H 5 D and C 2 H 4 (a), are 1/(1 + P) and P/(1 + P) respectively, where P is a constant for a given catalyst surface. A general equation was derived in which Q refers to each type of ethyl radical:
where am(O) represents the initial chance of existence of an adsorbed C2H5 radical of type m, mmn is the ratio of the chance of an ethyl radical of type m becoming an ethyl radical type n to the chance of the radical m forming an ethane molecule, and mlm has a similar meaning. Both mmn and mlm are obtained in terms of the parameter P. The quantity Q is related to the point of attachment of the radical to the surface or also the number of deuterium atoms in the ethane molecule formed when the ethyl radical leaves the surface. The above equation, discussed fully in J. Chem Soc. (1956) , p. 735, is an example of a general equation from which initial distributions of products were calculated for the exchange of a great variety of molecules with appropriate assumed mechanisms. It was the basis of much of Charles's approach to unravelling reaction mechanisms of surface-catalysed reactions. There was, however, no attempt to define the nature of the active surface site, which he usually represented by the symbol S, and he left others to debate the possible role of surface structure, electronic factors or the atomic composition of the surface under reaction conditions. We discussed many times the possible advantages of adopting a 'clean surface' approach to the study of catalytic reactions, but Charles was not really interested in surfaces themselves. He preferred to investigate a wide range of catalysts, usually in the form of evaporated films, and to establish activity and selectivity patterns. With Anderson he investigated more complex hydrocarbons, cyclopentane and cyclohexane, and proposed a multiple exchange process involving the formation of species oriented with the plane of the ring perpendicular to the surface. In neopentane, very little multiple exchange occurs; with palladium surfaces, adsorbed neopentyl radicals are formed. It was an area in which there was scope for debate and argument and we witnessed much friendly sparring with G.C. Bond (at Hull University), R.L. Burwell (at Northwestern University, Evanston, Illinois, USA) and many others. A theme that ran through Kemball's publications during this period was to elucidate the kinetics of exchange reactions from which activation energies and frequency factors would be calculated. For example, values were reported for the exchange of hydroxyl hydrogen atoms and aliphatic hydrogen atoms of alcohols for a range of metals (nickel, rhodium, palladium, iron and silver).
Kemball, with Stoddart and Moss, extended his hydrocarbon studies to other organic molecules, acetone and cyclohexylamine, with papers published in Proceedings of the Royal Society and Nature, respectively. Energies of activation and frequency factors were reported for exchange reactions of acetone over a range of metals and a correlation was shown to exist between their activity and the percentage of d-character of the metallic bonds. There was an unexpected catalytic dehydrogenation pathway in the reaction of hydrogen and cyclohexylamine, C 6 H 11 NH 2 → C 6 H 6 + NH 3 + 2H 2 , (1) C 6 H 11 NH 2 + H 2 → C 6 H 12 + NH 3 ,
when benzene was the initial reaction product (1) although the expected reaction was the formation of cyclohexane and ammonia (2). Thermodynamic calculations supported the experimental observation that benzene could be formed even in the presence of a large excess of hydrogen. During the latter part of the 1950s Kemball broadened his interest beyond 'real catalysis' and ventured with Moss into field emission microscopy and studied the chemisorption of iodine on tungsten. J.M. Saleh, a postgraduate student from Iraq, and jointly supervised by Charles and me, studied the chemisorption of hydrogen sulphide and methyl mercaptan at nickel and tungsten surfaces by using traditional adsorption methods. We then extended the work and applied field emission as an approach to explore the role of surface structure in the chemisorption process.
This resulted in a publication in Journal of Catalysis; together with the paper jointly with Moss, this was the only publication in which Charles had ventured into the world of ultrahigh vacuum. He held very strong views on experimental methods in surface chemistry and catalysis, and some years later (in 1970) he stated:
I would add here a plea to those who are fascinated by ultra high vacua and work with single crystals to remember that there is a danger they may become imprisoned in their own ivory towers.
Although having left Cambridge for some four years, Charles published in 1958 with Sandy Ashmore, later to hold a chair at University of Manchester Institute of Science and Technology, and P.G. Wright (later at Dundee), a paper that dealt explicitly with the kinetics of chemisorption of hydrocarbons at metal surfaces. It was a classical approach that reported activation energies and frequency factors for decomposition rates at nickel, tungsten and iron. Although Kemball's main interest was in how hydrocarbons were adsorbed at metal surfaces during or just before the onset of a catalytic reaction and why the reaction was more facile with some metal surfaces than others-the problems of specifity and selectivity-he also pursued with Patterson and others catalytic oxidation, producing a number of publications during the early 1960s.
With the arrival of François Gault, the role of π-bonded intermediates in heterogeneous catalysis became a central topic for discussion, and with Rooney an important paper appeared in Proceedings of the Chemical Society in 1960. The role of stereochemistry in the mechanisms of exchange reactions was established, and evidence for the nature of the surface bonding of possible intermediates in hydrocarbon exchange reactions was suggested.
On Charles's moving to the University of Edinburgh in 1966, two new appointments were made in physical chemistry, Dr D.A. Whan, a former postgraduate student of Charles's at Queen's, but who had subsequently spent a year in the USA, and Dr H.F. Leach, a former employee of ICI and a graduate of Imperial College, London. Together with Dr D. Taylor, a senior lecturer in the department, the catalysis group expanded and flourished, with Dr C.S. John, a Salter's Fellow, joining in 1974. Chris John held a temporary lectureship appointment until 1978, when he joined Shell in The Netherlands. Kemball's choice of catalysts had now become more versatile, with evaporated metal films becoming less significant in his research. His research became closer to real catalysts; metals deposited on alumina, oxides and zeolites featured among the solids whose catalytic properties he investigated. Carbonium ion and carbenium mechanisms in deuterium exchange and isomerization reactions became part of the repertoire, with thermodynamic and kinetic concepts forming much of the backbone of his published papers.
Although Kemball had been making use of deuterium exchange reactions for nearly thirty years, a problem that had not been addressed was the location of the precise positions of deuterium atoms in the hydrocarbon products. Charles, with Chris John, took advantage of the expertise of J.K. Tyler in the field of microwave spectroscopy at the University of Glasgow, some thirty miles to the west of Edinburgh, to investigate this problem. Although the collaboration was successful, a much better approach emerged, namely the exploitation of nuclear magnetic resonance facilities available in Edinburgh in the group of Ian Sadler. Two publications ensued, one in 1989 in Proceedings of the Royal Society. It was at about this time that Dr G.S. McDougall, who had an interest in vibrational spectroscopy, was appointed and began a collaboration with Charles in the area of supported-metal catalysts.
Kemball retired from the Chair of Chemistry in 1983 but kept his research active, first as a University Fellow and then as a Leverhulme Emeritus Professor. In addition to maintaining a research group in Edinburgh he collaborated with Professor G.L. Haller at Yale University in New Haven, Connecticut. Close interaction with catalysis in the USA was something that Charles had always valued, and several papers dealing with alloy catalysis were published.
P  
At Cambridge, Kemball's main sporting interest was as member of the Judo Club, of which he was captain for the years 1943 and 1944. He also played some golf but it was when he moved to Belfast that he took it more seriously, becoming a member of the Malone Golf Club. As a less strenous pursuit he took up bridge and, after his marriage to Kay, bridge became a more regular relaxation.
Hill walking, particulary after his move to Edinburgh, was a major aspect of his nonacademic activities and he never missed an opportunity when attending conferences in other countries. I recall travelling with Charles from Zurich to Davos by bus to a Committee Meeting of the International Union of Pure and Applied Chemistry when he turned to me and said, 'we have climbed 150 feet', and some ten minutes later, 'we have now climbed 400 feet'. I was somewhat perplexed until I noticed that he had an altimeter in his hand! Any spare time in Davos was spent walking.
Gardening had also become an interest of his after his marriage, but it was the move to Tyninghome, some 25 miles east of Edinburgh, that stimulated his interest in winemaking, based largely on garden fruits and elderflowers.
In addition to his commitments to both the University of Edinburgh and to the Royal Society of Edinburgh, of which he served as President in 1988, he also was a governor of the East of Scotland College of Agriculture (1977-84) and St Denis School and a director of the Edinburgh Academy.
